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Overview Report on Heart Attack Outcomes in
California: 1996-1998

The California Hospital Outcomes Project is an initiative mandated by the State of
California, and conducted by the Office of Statewide Health Planning and Development
(OSHPD), to develop public reports comparing hospital outcomes for selected conditions
treated in hospitals throughout the state.

The Report on Heart Attack Outcomes is intended to encourage all California hospitals
to improve their care and give credit to the hospitals that are the leaders.  It can also
help insurers, employers, and consumers to select hospitals based on quality of care.

The California Hospital Outcomes Project

Heart attack (acute myocardial infarction or AMI) was chosen as one of the
first conditions to be reported upon by the California Hospital Outcomes
Project because they are important, common, and deadly.  Every year
approximately 40,000 heart attack patients are admitted to 400 California
hospitals.  More than 5,000 of these persons die.

The mortality rates published in previous heart attack reports have been used
in many ways.  Hospitals have used their results to evaluate and improve
their quality of care.  Payers and providers have used the reports to contract
with the best hospitals.  Consumers have used the reports to inform their
decisions.

The results published in this report are useful because:

• They have been risk-adjusted.  Patient age, sex, type of heart
attack, and chronic diseases were used to adjust for differences in
patient risk when calculating hospital mortality rates.

• They have been validated.  A major validation study involving nearly
1,000 heart attacks at 30 hospitals showed that variations in how
hospitals report their data to OSHPD do not significantly affect their
risk-adjusted death rates.  In general, low-mortality hospitals treat
heart attacks more aggressively than high-mortality hospitals.

Content of the Report on Heart Attack Outcomes

This is the most recent in a series that began in 1993.  This report includes
heart attack cases from 1996 through 1998.  It incorporates improvements in
the risk-adjustment methodology introduced in earlier reports, including:
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• Linking with Vital Statistics records to identify deaths occurring
outside the hospital;

• Refining patient risk factor definitions based on the findings of the
validation study published 1996; and

• Using six months of pre-heart attack hospital records to more
completely describe patient risk factors.

This report consists of four volumes:

The User’s Guide (Volume 1) is intended for everyone interested in hospital
performance, including hospital staff, employers, government agencies,
health plans, insurance companies, and individual consumers.  This volume
provides a brief description of the study background and methods.  It also
contains two tables that display the results for individual hospitals based on
heart attacks that occurred between 1996 and 1998.

The Technical Guide (Volume 2) is intended for health services researchers,
health care providers, and others interested in the statistical methods used to
calculate risk-adjusted death rates.

The Detailed Statistical Results (Volume 3) contains the numerical results
for individual hospitals upon which the classifications in the User’s Guide are
based.  In addition, there are tables that aggregate the results to the county
level.  It also contains a graphical representation of both individual hospital
and county-wide results, which can be used to examine annual trends.

The Hospital Comment Letters (Volume 4) is intended to give readers of
the Report on Heart Attack an appreciation of its strengths and weaknesses
from the hospitals’ perspectives.

To obtain these volumes of the report contact:

Office of Statewide Health Planning and Development
Healthcare Information Resource Center
818 K Street, Room 500
Sacramento, CA 95814
(916) 322-2814

The report volumes are also available on the internet at
http:\\www.oshpd.state.ca.us

Hospitals were provided with a Hospital Guide to Using the Report Data
several weeks before the Report on Heart Attack Outcomes was published.
This document accompanied each hospital’s patient-specific data.  Hospitals
used this document to access and use their patient-specific data and to
prepare their comment letters, provided in Volume 4.  More importantly,
hospitals and their physicians can use this information to target areas where
heart attack care might be improved.
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Section

1 Summary of Hospital Letters

The major issues raised by hospitals in these letters are summarized in this section, with
the most frequently cited concerns listed first.  In general, the concerns cited by
hospitals in response to this report are the same concerns raised in response to the
report covering 1991-1993 (published in 1997), and the report covering 1994-1996
(posted on OSHPD’s web site in September 2001.)   Both of these previous reports may
be viewed on OSHPD’s web site at http:\\www.oshpd.state.ca.us.   Many responses to
hospital comments remain unchanged since the previous reports.  The responses herein
both acknowledge the limitations of the present report and reiterate its strengths, where
appropriate.  They also report on progress that the Office of Statewide Health Planning
and Development (OSHPD) has made in addressing several of these concerns.

This report is one of many steps in a long and important process.  OSHPD looks forward
to continue working closely with hospitals to improve the quality of the data and the
scope of the medical conditions included in the studies.

Patients Who Requested "Do Not Resuscitate" Orders Should Not be Included

Hospital Comments:  Many of the comments noted that patients with “Do
Not Resuscitate” (DNR) orders are inherently at higher risk of dying than
other patients and therefore should not be included in the study.  Patients
with severe medical problems frequently ask their doctors not to resuscitate
them if their heart or lungs stop working.  This decision is recorded in the
medical record as a "do not resuscitate" (DNR) order.  Patients with DNR
orders have a high risk of death, both because of their underlying medical
problems and because they are not candidates for life-prolonging
interventions.  If a hospital has a disproportionate number of DNR patients,
this would make their death rate appear artificially high.

Response:  In response to hospitals’ comments on the prior versions of this
report, OSHPD recognized the importance of being able to adjust for DNR
status as well as other unmeasured risk factors.  A change in California's
Health and Safety Code in 1994 authorized OSHPD to collect DNR
information on discharges occurring on or after January 1, 1999. Beginning
with the period covering 1999-2001, heart attack outcomes reports will
examine a patient’s DNR status at admission as a possible risk factor
associated with mortality.

In the meantime, it is not appropriate for hospitals to recalculate their death
rates after excluding DNR patients because: (1) DNR patients are not pre-
destined to die, but simply choose not to receive certain therapies; and (2)
DNR orders may be written or discontinued at any time, even after patients
experience complications, so they may reflect previous errors in the process
of care.  The AMI Validation Study showed that only 40 percent of DNR
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orders among AMI patients were written on or before the date of admission.
Among the patients whose DNR orders were written at least one day after
admission, 11 percent received thrombolytics and 15 percent underwent
either angioplasty or coronary bypass graft surgery during the AMI
hospitalization.

Additional Risk Factors Should Have Been Included in the Models

Hospital Comments:  Some hospitals noted that the risk-adjustment models
did not include important predictors of mortality.  Missing risk factors might
have explained some of the observed variation in mortality across hospitals.
Unmeasured risk factors mentioned in the hospitals’ comments include
Anoxic Brain Syndrome, Brain Stem Stroke, Hypertension with Congestive
Heart Failure, and Subendocardial Myocardial Infarction.

Response:    Before producing the next heart attack report (covering 1999-
2001), OSHPD will assess the need to redevelop the risk–adjustment models
that were used in the present report. Models A and B were originally
developed and validated, under the guidance of a clinical advisory panel,
using patient discharge data reported between August 1990 and May 1992.
The models used to produce the present report may be deemed in need of
updating to reflect advances in medical care, as well as demographic
patterns that have changed over the past decade. Thus, future heart attack
reports may add new risk factors or omit selected risk factors in the present
report.

Apart from the risk factors mentioned by hospitals in the present report (see
above), the AMI Validation Study published in 1996 identified four clinical risk
factors that are not available from discharge abstracts but that would
significantly improve the risk-adjustment models used in this report. They are
heart rate, systolic blood pressure at presentation, cardiac arrest within 24
hours before presentation, and clinical evidence of shock at presentation.
These results have been presented to the California Health Information
Committee and may lead to future regulatory changes to the Patient
Discharge Data Set.

Of course, unmeasured risk factors bias the results in this report only if they
are distributed unevenly across hospitals.  In fact, the AMI Validation Study
found no evidence that patients at high-mortality hospitals are significantly
higher risk, based on physiologic factors, than patients at low mortality
hospitals.  Unmeasured risk factors explain less than 10 per cent of the
difference in risk-adjusted death rates between these sets of hospitals.

The Study is Based on Old Data (1996-1998) that Do Not Reflect Current Practices

Hospital Comments:  A number of hospitals observed that significant
advances in medical care have taken place since the 1994-1996 period, most
notably in the development of new thrombolytic drugs.  In addition, some
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hospitals described recent improvements in how they treat AMI patients.

Response:  Recent data are clearly more useful than older data in
comparing hospital outcomes.  However, there are two limiting factors.  First,
it presently takes 12 to 18 months for hospitals to submit, and for OSHPD to
edit and compile, patient discharge abstracts.  Another year is needed to
develop risk-adjustment models and calculate outcome rates, followed by six
months to solicit comments from hospitals and to prepare, print, and
disseminate the official report.  Therefore, data after December 31, 1998
could not be used in this year's report.  However, OSHPD has adopted
procedures to accelerate the process, which should result in more timely
publication of future reports. Second, most hospitals have too few cases in
one year to provide meaningful results.  When a hospital has very few cases
in a given period, one has little confidence in its outcome statistics because
chance variation is so important.  By combining several years of data,
hospital outcome statistics become more reliable and more useful.

Hospitals Should Not be Charged with Deaths that Occur After Discharge

Hospital Comments:  Some hospitals expressed concern that when a
patient died after being transferred from one hospital to another, the case
was counted only once and the death was attributed to the first hospital.  This
approach was considered unfair to hospitals that do not perform specialized
procedures.  Several hospitals were concerned that all deaths occurring
within 30 days of admission were counted, regardless of the immediate
cause or location.  Some of these deaths may not have been related to the
patients' AMI, or to the quality of care during the AMI hospitalization.
Extraneous factors, such as adherence to therapy and outpatient follow-up,
may confound comparisons of total 30-day mortality.

Response:  Rather than being a source of bias, the linkage of serial
hospitalizations and the attribution of outcomes to primary facilities is a
strength of this study.  If this had not been done, the analysis would have
been severely biased against hospitals that have open-heart surgery
facilities.  Referral centers would have shown high risk-adjusted mortality
rates because all of their patient deaths would have been attributed to  their
facilities.  Conversely, small hospitals would have shown very low risk-
adjusted mortality rates because many of their patients who died would have
died elsewhere.  Linking serial hospitalizations created a "level playing field"
so that small hospitals and referral centers could be directly compared.  In
addition, the hospital that initially receives an AMI patient decides when,
where, and how to transfer that patient.  These community hospitals should
share the responsibility for the ultimate outcomes of their patients.

Deaths among AMI patients for unrelated reasons cannot be excluded, for
three reasons: (1) without detailed information about the date, severity, and
treatment of each diagnosis, we cannot identify which diagnosis led to death;
(2) the true cause of death can often be established only by autopsy, yet
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relatively few AMI fatalities are autopsied; and (3) the AMI is probably a
contributing cause, even if it is not the underlying cause, of a substantial
majority of these deaths.  Previous studies have shown substantial error in
the attribution of "cause of death" on death certificates, especially among
patients with multiple contributing factors.

Differences in Coding Practices May Affect the Validity of the Results

Hospital Comments:  Some hospitals noted that coding practices are quite
variable across hospitals.  Part of this variation relates to differences in the
availability of important information in the medical record.  The International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM),
was never intended to be used for comparing hospital outcomes, so coding
guidelines are often vague and allow physicians considerable discretion in
diagnosing complications.  In the absence of standard definitions, different
coders may interpret ICD-9-CM in different ways.

Response:  These concerns are well founded.  Coding guidelines are vague
in some areas, and therefore subject to interpretation.  This problem was
addressed by appointing a coding expert to the advisory panel and by
carefully reviewing professional coding publications.  In addition, OSHPD
staff have worked very closely with hospitals, both directly and through the
California Health Information Association, to improve the uniformity and
validity of hospital discharge data.  The AMI Validation Study showed that
variations in reporting risk factors explain at most one-quarter of the
difference in risk-adjusted death rates between high-mortality and low-
mortality hospitals.

Clinical Risk Factors (Comorbidities) were Underreported

Hospital Comments:  Several hospitals linked data from this project with
their own medical record systems, so that they could review individual
medical records.  Several facilities acknowledged that they had failed to code
some clinical risk factors, because these diagnoses either did not affect
reimbursement or seemed unimportant.

Response:  Many hospitals have improved their coding practices since the
first report of the California Hospital Outcomes Project was published in
1993.  By law, hospitals must report to OSHPD all diagnoses that "affect the
treatment received and/or the length of stay."1  Specifically, reportable
diagnoses include "conditions that affect patient care in terms of requiring:
clinical evaluation... therapeutic treatment... diagnostic procedures...
extended length of hospital stay... increased nursing care and/or monitoring."2

1. The California Hospital Discharge Data Reporting Manual, January 1985.  Title 22, California
Code of Regulations, Division 7, Chapter 10, §97212(e)(11)
2. Coding Clinic, Second Quarter 1990, 12-13; ICD-9-CM Coding Handbook, 1991 Revised
Edition, 24.
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According to these guidelines, conditions that require inpatient evaluation or
treatment (e.g., laboratory tests, medications) should always be reported.
Hypertension, shock, diabetes, and congestive heart failure are clear
examples of such conditions.  Hospital coders should consult with their
medical staffs to confirm that the risk factors in these models indeed affect
the care of their patients.

Hospitals without Catheterization Laboratories are Unfairly Penalized for Admitting only
the Sickest Patients

Hospital comments:  Some hospitals without catheterization laboratories
argue that they refer all AMI patients who are candidates for urgent
catheterization directly from their emergency rooms (without admitting them
first).  As a result, the AMI patients that remain tend to be too ill to transfer.
This report is based entirely on inpatient data, and may therefore be biased.

Response:  Since OSHPD did not collect emergency room data during 1996-
1998, there is no evidence to support or refute this argument.  Ideally, the
risk-adjustment models used in this report would fully account for the clinical
differences between patients who are stable for transfer and those who are
not. Continued attention will be directed to improving the risk-adjustment
models, and using emergency room data that will be available beginning in
2003.

Process-of-Care Data Should be Used in Addition to Mortality Data

Hospital Comments:  Some of the hospitals submitting letters in response to
this report noted that they have initiated quality improvement efforts
specifically focused on the care of AMI patients since the 1994-1996 time
period covered by the prior 2001 report.  These include the establishment of
multidisciplinary performance improvement teams to examine the process of
care for AMI, and the implimentation of clinical guidelines for AMI. At least
three hospitals participated in the National Registry of Myocardial Infarction
(NRMI) (sponsored by Genentech), which provides quarterly data on
outcomes as well as on process of care indicators that have been shown to
improve outcomes, such as time to administration of thrombolytic drugs or
angioplasty, and use of aspirin, beta-blockers and ACE inhibitors, or the
Health Care Financing Administration’s (HCFA’s) Cooperative Cardiovascular
Project.  These process data were widely felt to be important indicators of
quality of care.

Response:   OSHPD is pleased that the publication of earlier versions of this
report helped stimulate hospitals to focus on the quality of care provided to
AMI patients in California. Clinically based registry programs and other
sources of comparative data are important tools for hospital quality
improvement efforts.  Neither risk-adjusted outcome studies nor process-of-
care studies tell a complete story.  Risk-adjusted outcome studies, such as
the California Hospital Outcomes Project, help to identify health care
providers with best practices as well as providers that deserve special
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attention.  They provide a "bottom line" view of the effectiveness of health
care, similar to the financial statement of a business or the transcript of a
college graduate.  They can be difficult for hospitals and physicians to
interpret, however, because they do not tell hospitals why their outcomes
may be better or worse than expected. Therefore, hospitals should undertake
process-of-care studies, alone or in collaboration with other institutions, to
determine the reasons for better or worse outcomes.  Nevertheless, process-
of-care studies should not be used in isolation, because good processes do
not always lead to good outcomes.  Many of the factors that influence AMI
outcomes are still poorly understood.

The AMI Validation Study found that low-mortality hospitals (identified in a
previous edition of this report) started aspirin with 6 hours of presentation
more often than intermediate and high-mortality hospitals (35 percent versus
25 percent and 26 percent, respectively).  Low-mortality hospitals used
heparin more often than other hospitals, among eligible patients (79 percent
versus 60 percent and 70 percent, respectively).  Finally, low-mortality
hospitals performed or referred patients for early revascularization more often
than other hospitals (9 percent versus 4 percent).  Other studies have also
confirmed the link between outcomes and processes of care for AMI patients.
OSHPD strongly encourages hospitals to collect and disseminate process-of-
care information, but its statutory mandate is to study risk-adjusted outcomes,
which are easier for consumers, purchasers, and payers to understand.
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Section

2 Hospital Letters

The Law that created the California Hospital Outcomes project specified that hospitals
and their medical staff be given 60 days to review a draft of this report, along with the
patient data on which it is based.  Hospitals and their chiefs of staff were encouraged,
but not required, to submit written comments.  These comments have been published as
part of this report, so that readers can better appreciate this report's strengths and
limitations.  Enclosed are all letters received in response to this report.
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